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The Alfven eigenmodes(AEs) destabilized byen-
ergetic ions are intensively studied in several toka-
maks and helical systems, because they might con-
siderably degrade the confinement of a-particles in 
a fusion reactor. Recently, the toroidicity-induced 
Alfven eigenmodes(TAEs) were observed for the 
first time in a helical system with appreciable 
magnetic shear, that is, in Compact helical Sys-
tem(CHS) [1]. Here, we investigate the posibility 
of excitation of AEs by energetic ions in LHD, of 
which configulation is very similar to CHS. Main 
objectives of this study are to clarify the exci-
tation condition of energetic-ion-driven TAEs in 
LHD, and to investigate their effect on energetic 
ion confinement. 
We first investigate the operational space of LHD 
to get higher pressure of energetic ions, because 
TAEs are excited by the high f3 value of ener-
getic ions and the lange gradient.[2] Moreover, en-
ergetic ions should satisfy the condition v I I = Va 
or v I I = ~Va where Va is the Alfven velocity and 
V I I is the parallel velocity of energetic ions. We 
estimated the operational window to excite TAEs 
using the two criteria: T8 2: TE and vII 2: va /3 
as shown in Fig1 where tau-.S and tau.-E are the 
slowing-down time and ISS95 energy confinement 
time, respectively. From this figure, TAEs may be 
excited by energetic ions from NBI in the electron 
density range from 0.5 to 3(or 5) x1019 (m-3 ) de-
pending on the electron temperture. 
Next, we caluculate the spatial structure ofTAEs 
in LHD, using the simplited shear Alfven dispersion 
for the large aspect ratio and low beta tokamak. 
Although this dose not precisely include the effect 
of the 3D configulation, it is useful to predict the 
possible frequency range of TAEs and the radial ex-
tent. In CHS, core localized type ofTAE was desta-
bilized by energetic ions when the central magnetic 
shear is reduced by a net plasma current due to co-
injected NBI, because the electron density profile is 
parabolic and the rotaitonal transform increases to-
wards plasma edge. On the other hand, the density 
profile in LHD is much flatter than that of CHS, 
where it can be fitted to ne = neo(1- p8). In LHD, 
the fairly high plasma beta was already achived 
up to about 1.0(%)(averaged beta) in the last ex-
perimental campaign. The flat density profile and 
fairly high plasma beta lead to well-aligning TAE 
gaps towards the plasma edge. An example of the 
Alfven spectra in LHD is shown in Fig.2, where the 
upper and lower bounds of TAE gaps are estimated 
as 
wi = w5[1 ± 2c] 
where E = Et +Eh +d~/dr and ~ is shafranov shift. 
We are in preparation of a movable manetic 
probe array and soft X-ray detector array placed 
in two different toroidal locations for measurement 
of AEs in LHD. We are also discussing the follow-
ing issues : effect of three dimentional configulation 
on Alfven spectra, possibility of TAEs other than 
TAE and effect of AEs on energetic ion loss. 
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Figure 1: Excitation condition of AEs in a hydrogen 
plasma using NBI at B t = 1.5(T) and v / / = 160(keV), 
where tau-E is the energy confinement time (18895) 
and tau~ is the slowing-down time of energetic ions for 
electron temperture of 2(keV) and 5(keV). 
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Figure 2: Shear Alfvenspectra in a net-current-free 
plasma of LHD, where B t = 1.5(T), R = 3.75(m) and 
(f3) = 0.57(%) 
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